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my	 undergraduate	 studies,	 I	 have	
developed	 a	 particular	 interest	 in	
the	 human	 central	 nervous	 system.	
My	 work	 in	 Dr.	 Snow’s	 lab	 has	
allowed	me	 to	explore	 the	nature	of	
failed	 regeneration	 following	 spinal	




I	 have	 also	 been	 especially	 fortunate	 to	 have	 a	
mentor	such	as	Dr.	Diane	Snow	in	the	department	of	
Anatomy	and	Neurobiology.		Ever	since	I	began	working	
with	 her	 in	 January,	 2007,	 she	 has	 been	 incredibly	
supportive	 and	 concerned	with	 the	work	 I	do	 in	 the	
lab.	 	 She	has	 given	me	my	own	project	 to	work	 on	










I Behavioral and 
Morphological Parameters 
of Neurons Predict the 
Inhibitory Potential of 
CSPG Motifs: 
A Novel Technique.

























































































Figure 1: Native Aggrecan. 
Figure 2:  Stripe Bioassay
Figure 3: Growth Cone Measurement Analysis
K A L E I D O S C O P E      0  0  8101
GROWTH CONE MORPHOLOGY GROWTH CONE BEHAVIOR
Growth	Cone	Area	 	 	 Growth	on	PG	Stripe
Growth	Cone	Length	 	 	 Growth	Rate
Growth	Cone	Width	 	 	 Growth	Cone	Acceleration
Number	of	Filopodia	 	 	 Growth	Cone	Retraction
Max	Filopodial	Length	 	 	 Growth	Cone	Turning







Inhibitory Quotient (IQ) System
Quantitative Assessment of Inhibition
The	IQ	system	is	a	novel	method	by	which	to	translate	














Table 2: IQ System Scoring Criteria
Figure 4:  Four Zones of Outgrowth on Patterned 
Substratum in Assays in vitro
Table 1:  Partial List of Growth Cone Parameters 
Measured
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e d W a r d  k o B r a e iB e h a V i o r a l  a n d  m o r P h o l o g i c a l  P a r a m e t e r s  o f  n e u r o n s  P r e d i c t 
t h e  i n h i B i t o r y  P o t e n t i a l  o f  c s P g  m o t i f s :  a  n o V e l  t e c h n i Q u e .
5A
5B
Figure 5(A-B): Growth Cone Width and Area are 
Reliable Predictors of CSPG Inhibition.
subsequent	Designer	PGs,	e.g.,	COS-7-derived	aggrecan	
(see	Results).






Comparison of behaviors in Zone 2 to Zone 1:  
[ Avg. Z2/Z1 = X ]  (n=3)
Comparison of behaviors in Zone 3 to Zone 1:  



































somewhat	 intermediate	 between	 those	 of	 bovine	 ag-
grecan	and	CHO-745	CSPGs.	(Figure	6)Figure 6: Composite IQ Scores for Three CSPGs.
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Discussion:
Two	 important	 conclusions	 immediately	 follow	 from	
this	work.		First,	select	behavioral	and	morphological	
parameters	of	DRG	neurons	are	 reliable	predictors	of	
CSPG-induced	 inhibition.	 	 This	 finding	was	 readily	







Second,	 the	 differences	we	 observed	 for	 growth	
cone	responses	to	various	CSPGs	can	be	quantified	and	









































Further	 application	 of	 the	 IQ	 system	 of	 scoring	
with	several	Designer	PG	constructs	will	uncover	 the	
















scars,	 and	 inflammation:	 Inhibitory	 extracellular	
matrices	and	regeneration	failure.”	Exp Neurol.		
209(2):294-301.	
2.		 National	 Spinal	Cord	 Injury	Database	 (NSCISC).	













outgrowth	behaviors	 in	a	 standard	 tissue	culture	
choice	assay.”	J of Neurobiol 51:285-301.
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